CRITICAL ITEMS8 LIBT PROJECT: SAM SYSTEM: DAC SUBSYSTEM _
ASS'Y : T ASS'Y wa?‘smlmﬂ!_ SHEET: 1

YK W UTY, X | FATIUNE WOE T FATUUNE EFFECT | THOWC 7 FUNC:
REF. REV. prawluG nfs. AND - o 212 RATTONALE FOR ACCEPTAMCE
DESIGNATION CAUSE ENO 1TEM CRUTICALITY
980 1 SHOULDER MODE ; UNABLE 10 DESIGN FEATURES
BRACE UNABLE 10 RELEASE cedeeieriiienss
* | RELEASE ORIVE SHOULDER SRACE. :

SUITCH OIY-1 | SHOULOER ARM CAMMOT BE TOGGLE SUITCHES USED ON THE DEC PANEL ARE HERMETICALLY SEALED,

P/N HEAS2- SRACE 10 UNCRADLED, AND OF A WATURE AWD PROVEN DESIGN. THESE SWITCNES ARE IN

0102- 7255. RELEASE. COMMON USE OM THE ORBITER VEHICLE.

E0 92020 UORST CASE .

SHEET 3 CAUSE(S): ] -eceveees- THE SUITCHES ARE COMTROLLED BY ROCKUELL IRTERNATIONAL
(1) 115¢ 1055 OF SPECIFICATION KC 452-0102 AMD HAVE BEEN QUALIFIED 10 THE
couract o.c. u:s:m. Loss REQUIREMENTS OF THIS SPECIFICATION,

[ ] LD
{2) L03S OF SRACE RELEASE. ELECTRICAL COMMECTIONS TO THE SUITCH ARE ACHIEVED BY MEANS OF
ORBITER 115 SOLDERABLE TERMINALS.
AC POVER NEOUNDANT PATHS
INPUT . REMAIMING WIRING 10 SUITCH TERMINALS UTILIZES MICKEL PLATED CONMDUCTORS
--------- A WITH A POLYAMID INSULATION. SOLOERING OF THE NICKEL PLATED
) 1 N/A WIRE TO THE SWITCH TERMINALS IS COWTROLLED 8Y LAE PROCESS
POLE OR SPECIFICATION PO 91059,
SVITCH FAIL
T0 OFF. " THE WTRING HARNESS 1S DESIGHNED TO BE CAPABLE OF SEPARATE
'l:g.s.“:&l%:(’l INSULATION RESISTANCE, DEELECTRIC STRENGIH, AND

NOUWTING OF THE SWITCH TO THE DEC PANEL 1S @Y MEANS OF A 13732
NUT WUHECH ENGAGES A THAEADED BUSHING ON THE SWITCH. A KEYED
UASHER PROVIDES ROVATION RESTRAINT. AFTER INSVALLATION AND
TORQUING, THE NUT IS STAKED TO THE PANEL BY A BLO8 OF EPONY
ADHESIVE. A STAINLESS STEEL GUARD PROTECTS THE SWIYCH LEVER
AGAINST DAMAGE OR INADVERTENT OPERATION.

ANALYSIS OF THE BASIC PANEL STRUCTURE WAS DEMOMSIRATED THAT
THERE ARE WO RESOMANCES IW THE RELEVANT VIBRATION FREQUENCY
SPECTAUM. THIS ANALYSLS HAS BEEN VERIFIED OY VIBRATION VESTING
OF THE DEC PANEL ASSEMBLY.

i APPLICATION ANALYSIS HAS CORFIRMED THAF ADEQUATE ELECTRICAL
STRESS MARGINS ARE ACHIEVED.

AT THE PART LEVEL, OUALEFICATION/CERTIFICATION TESTING 1S
DEFINED BY ROCKVELL INTERMATIONAL SPECIFICATION HCLS2-D102,
THIS TEST REOUIREMENT INCLUDES: INSULATION RESISTANCE
DIELECTRIC STRENGYH,COMTACT RESISTANCE , RANDOM VIBRATION (48
MINUTES PER AXIS), LEAKAGE AT OME ATHOSPHERE DIF FEREME LAL
PRESSURE, TOGGLE $TRENGTH. FOR SWITCH OPERATEONAL CYCLES
REFER TO VABLE 13.

ALL UNITS ARE SUBIECTED TO ACCEPTANCE TESTS WHICH INCLUOE
PRE-ACCEPIANCE RUN-IN, OIELECTRIC STREXGTH, INSTALLAYION
RESISTANCE, CONTACY RESISTANCE, ACCEPTANCE VIBRATION, SEAL
TESt, visuiL EXAMINAT FON, AND RADIOGRAPHIC  INSPECIIOR.
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CRITICAL ITEMB LIST

PROJECT: SRMS

SYSIEN: DRC SUBSYSIEM
ASS'Y PN SHEET: Z

FHER WAHE “OTY_ & [ FATUURE WODE ] FATUURE EFFECT
REF. REV. orauluc afr. AND o 2/2 RATJONALE FOR ACCEPTANCE
DESIGHATION CAUSE END ITEM CRITSCALITY
980 1 SHOULDER E: UNABLE 10 ACCEPYANCE TESTS
BRACE UNABLE 1O MELEASE @} = sevvevccncoaae.. :
RELEASE ORIVE SHOULDER BRACE. YHE HARDUARE 17EM 1S SUBJECTED TO THE FOLLOWING ACCEPTANCE
SVITCH oTY-1 SHOULDER _ARN CANNOT BE ENVIROMMENTAL 1ESTS AS PART OF THE DRC PANEL ASSEMBLY.
P/N HERS2- DAACE 10 UNCRADLED.
0102-7255. RELEASE. 0 VIBRATION: LEVEL AND DURATION - AEFERENCE TADLE 1
ED 92020 WORST CASE
SHEET 3 tﬁjﬁ‘ﬂ: ] reeeeeeees O THERMAL: +110 DECAEES F 1O PLUS 10 DEGREES F (2 CYCLES
(1 15y LOSS OF - 9.5 WRS/CYCLE.)
CONTACT 0.C. 2| NISSION. LOSS
OF SHOULDER THE DRC PANEL ASSEMBLY 1S FURTHER TESTED AS PART OF THE RMS

{2) LOsSS OF
ORBLTER 115v
AC POMER
tHPUT.

(3) 113v
POLE O
SUITCH FATL
10 O

BRACE RELEASE.

AEDUKDANT PATHS
REMAINENG

SYSTEN TESTS (TP510 ANS STROKGBACK VEST AND TPS552 FLAT FLOOR
TEST) AMICH VERIFIES THE ADSENCE OF THE FAILURE MODE.

QUALIFICATION TESTS

...................

PANEL ASSEMBLY HAS BEEN SUBJECTED 1O THE FOLLOWING
QUALIFICATEON TEST ENVIRONMENTS.

VIBRATION: LEVEL AND DURATION - REFERENCE TABLE 1
0 SHOCK: 20G/11 HS - 3 ANES (& DIRECTIONS)
0 THERMAL: 130 DEGREES f TO -23 DEGREES F (12 HRS PER
CYCLE) (6 CYCLES)
O WMIOITY: 95X (120 DEGREES F TO B2 DEGAEES F CVCLE 1N
» 16 HAS) 10 CYCLES TOTAL.
0 EMNC: MIL-STD-441 AS MODIFIED BY SL-E-0002 (TEST

CEOY, CEO2, CEO3, CSOY (DC/AC), CEOS, €SO1
:ggﬂn, clo2, clos, reb2 (n/ul, nsod, nso3,

FLIGHT CHECKOUT

PDRS OPS CHECKLTST (ALL VEWICLES) JSC 15987
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CRITICAL ITEHMB LIST PROJECK: SRNS STSTEM: e;c SYSTEM

e m—e————————— ASS'Y NOREHCLATORE: BIT PANEL ASSIY B/ I sucers 3
i WK UTY X[ FATIURE WOOE T FATIURE EFFECT |
REF, REV. praubxc afr. AND N 212 RATIONALE FOR ACCEPTANCE
DESIGNATION CAUSE  * ENO 1TEM CRITICALETY
o0 1 SHOULDER MOOE: 1] UMABLE 10 QA7 INSPECTIONS' T
_| emace UNABLE TO RELEASE Sesierenessiea
RELEASE ORIVE SHOULDER BRACE.

SUITCH QIY-1 SHOULDER ARN CANNOT BE HERMETICALLY SEALED TOGGLE SWUITCHES AAE PROCIMED TO ROCKMELL
P/N HELS2- BRACE 10 UNCRADLED. SPECIFICATION MCAS52-0102. ROCKVELL PART MO. ME452-01D2----,
0102-7255. RELEASE. QUALIFICATION AND ACCEPTANCE TESTING OF SWITCHES IS PERFORMED
ED 92020 WORST CASE TO K., SPEC. MCi52-0102.
SHEET 3 CAUSE(S): | ----------
(1) 1Sy LOSS OF RECEIVING JNSPECTION VERIFIES THAT SUITCHES RECEIVED ARE AS
CONTACLT 0.C. MISSION. LOSS IDENTIFIED IN THE PROCUREMENT DOCUMENTS, THAT WO PHYSICAL
OF SHOULDER DAMAGE HAS OCCURRED 10 SWITCHES DURING SHIPMENT, THAT THE
{2) LOSS OF BRACE RELEASE. RECEIVING DOCUMENTS PROVIDE ADEQUATE TRACEABILITY INFORMATION
CABITER 115V AND ACCEPTANCE TEST DAVA 1DENTIFIES ACCEPTABLE PARTS.
AC POUER REDUMDANT PATHS : :
1NPUT. REMATHING PARTS ARE INSPECTED THROUGHOUT MANUFACTIME AND ASSEMBLY AS
--------------- APPROPRIATE TO THE MANUFACTURING STAGE CONPLETED. THESE
{3) 115y N/A INSPECTIONS INCLUDE,
POLE OR

SWITCH FAIL COMPONENT MOUNTING TO FRONT PANEL INSPECTTON, SOLDERING OF

10 OFF. WIRES 1O SUITCH COMTACYS, WIRE ROUFING, SIRESS RELIEF OF WIRES
E1C., OPERATORS AMD INSPECTORS ARE TRAINED ANO CERTIFIED TO
KASA'NHB 5300.4(3A) STANDARD, AS WOOLFIED ®Y JSCOBB0OA,

PRE-TEST INSPECTION OF DRC PANEL ASSY INCLUDES AN AUDIT

OF LOVER PIER ONSPECTION COWPLETLON, AS BUILD COMFIGURATION
VERIFICATION 10 AS DESIGH ETC. (SPAR/GOVERMMENT REP. -
HANDATORY INSPECTION POINT)

A TEST READINESS REVIEW (TRA) WHICH INCLUDES VERIFICATION OF
TEST PERSOMNEL, TEST DOCUMENTS, TEST EQUIPHENT CALIBRATION/
VALIDATION STAfUS ANO HARDMARE CONFIGURATION IS CONVENEO BY
QUALLITY ASSURANCE IN CONJUMCTION UITH ENGINEERING
RELIABILITY, CONFIGURATION CONTROL, SUPPLIER AS lﬁPllClll.E,
. ) AND THE GOVEWMENT NEPRESENTATIVE, BAIOR YO THE STARF OF ANY
i FORMAL TESTING (ACCEPVANCE OR GURLIFICATION).

ACCEPTANCE TESTING CATP) INCLUDES AMBIENT PERFORMAMCE,
THERMAL AND VIBRATION TESTING, (SPAR/GCOVERNNENT REP. -
MANDATORY INSPECTION POINT).

INTEGRATION OF DAC PANEL, RHC, THC AWD MCIU, INSPECTIONS ARE
PERFORNED A7 EACH STAGE OF IH'EGIMIN, wiin INCLUBES
GROUNDING CHECKS, INTER COWNECT CABLE VERIFICAYION, COMNECTOR
INSPECIION FOR BENT OR PUSHBACK CONTACTS ETC.

SUB-SYSTEM PERFORMANCE TESTING (ATP) INCLUDES AN AMBIENT
PERFORMANCE TEST. (MANDAIOCRY wuspect fow POINT).

SAMS SYSTEMS INTFEGRAVION, THE INTEGRATION OF MECHAMICAL ARM
SUBASSEMBL LES AND THE Ft[GHT CABIN EOULPHENT TO FORM THE SRMS.
INSPECTIONS ARE PERFORMED AT €EACH PHASE OF ENTEGRATEON WHICH
INCLUDES GROUNDING CHECKS, FHRU WIRING CHECKS, WIRING ROUTING,
INTERFACE CONNECTOARS FOR My OR PUSH BACK CONTACTS ETC,

- SRMS SYSTEMS TESTING - STRONGBACK AND FLAY FLOOR AMBIENT
PEHF,thEE TEST. (SPARJGOVERNMENT REP. - MANDATORY INSPECTION
POINTgH
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CRITICAL ITEMB LIST

PROJECT: SRMS

ASS*Y WOMENCTATORE: DEC PAREL

SYSIEM:

8C SUBSYSTEM
ASS'y P/N: I‘III!BBS — SHEEL:

4

SUITCH FAIL
10 OFF.

L ~FRTUORE ROUE | FATCURE EFFECT ]
REF. rev. { onsulug ks, AND oN 22 RATIONALE FOR ACCEPTANC
DESIGNATION CAUSE END 11EN CRITICALITY ¢
980 1 SHOULDER MODE : UMABLE 10 FAILURE WISTORY
SRACE UMABLE TO RELEASE |  ~cece-caienan.
| | B | R | aew
' VE BEEN MO FAILURES ASSOCIATED WITH THIS FAILURE
P/N MEAS2- SRACE 10 UNCRADLED . WODE OK THE SHMS PROGRAM.
0102- 7255. RELEASE.
ED 92020 WORST CASE
SHEET 3 cAUse(sy: - | -----ooees
(1) 115y LOSS OF
CONTACT 0.C.t | MISSION. LOSS
OF SHOULDER
(2) LOSS OF BRACE RELEASE.
ORBITER 115V
AC POVER REDUNDANT PATHS
INPUT. RERATNING
(3) 113V "/A
POLE OR
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CRITICAL ITEMS LIST

PRBJECT: SANS

SYSTEN: PAC_SUBSYSTEN

SHEET: i

——————————————————— ASS*Y MONERL L ASS'Y P/N:
[ TAEA WARE, Q1Y & FAILURE MODE FAVLOAE CFTECT HOWR 7 FUAT,
RET. AEV DRANING RiF, AND ON 2 HATIONALE FOR ACCEPTANCE
DESICHATION CAUSE €ND ITEM CRITICALITY
980 2 SHOULDER MODE : UNABLE TO
- BRACE UNABLE TO RELEASE
RELEASE DRIVE SHOULDER BRACE.
SHITCH QY- SHOULDER ARM CANNOT B QPERATIONAL [FFECTS
P/N MEAS2- BRACE T0 UNCRADLED. el
0102-7255. RELEASE.
£0 92020 HORST CASL CANNOT RILEASE SHOULDER BRACE. CAMNOT UNCRADLL ARM 7O PLAFOAN
SHEET 1 CAUSE(S): | ---------- MISSION,
(1) 115V 105S Of
COMTACT 0.C. AISSION. LOSS CAEM ACTIOM
of sHoutpeR | 0 o----eee---
{2) LOSS OF BAACE RELEASE.
ORBITIR 115V USE EVA OR RWS DAC §FH hIT TO RILEASE SHOULDER BAACE .
AC POLER REDUNDANT PATHS
INPUT, REMAINING .
--------------- CACN TRAIMING
(3) HSY H/A R ELEEEE
FOLE OR

SHITCH TAIL
10 OFF,

il

NONE
NiSSION CONSTRAINTS

RILEASE THE BRACE AS EARLY IN THE MISSION AS POSSIBLE TO AVOID
ANY THERPALLY INDUCED FAILURES TO RELEASE.

SCREEN FAILURES

N/A
OnRSD OFFLINE

OPERATE SHOULOLR BRACE RILEASL SWITCH,
VERIFY VOLTAGE AT DEC PAMLIL OQUTPUT.

ONRSD ONLINE INSTALLATION

OPERATE SHOULDER BRACE RELEAST SWITCH,
VERIFY VOLTAGL AT LONGEROM INTERFACE.

OMRSD OHL INE TURWAROUND

[
YERIFY SHOULDER BRACE CAM BE RELEASED.

i
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